










( ~ o n t i n u e d )  

Phase I V  of *$ging consis ted  of h proof test. The p u l l -  
high during the pos proof f unct i o n e l  test 

- and the specimeq k.'ejected on FARR Tag D-17856, dated 28 - I 
J 

:.'. ~anu+& 1966, ind returned to the vendor. . 
. 1 i 

- Phase V. of tes . t ing consisted of proof, flow t a t e /p r e s su re  
I %  . drop, 'high 'end low temperature and humidity tests. Pu l l -  
X' 
1. . - - .  i n  wol,$ra;e during t he  posf proof funct ional  test was high 
If. . . 
i. :: '.. and-wa$ adjus ted  by e vendor representa t ive .  The "open" 
r< 
r: * ,  

, posi t ior i  switch d i d  not opera te  during the low temperature 
1. . o r  pos t  l o w  temperature funct ional  tests and was adjus ted ,  
4. . 
+I . Pu l l - i n  vol tage  was high during the  post humiditytfunc- 
.- I . % 

. . $  I* , 

t i o n a l  tes.t. The *specimen was ?ejected on FARR Tag D-25536, 
$J . &atad 16 , M a y  1966, ' and returned t o  the vendor. ' - I  4 .  

Phase of t e s t i n g  was i n i t i a t ed .  with a proof and humidity , 

test, P u l l - i n  vol tage was high durihg the post  humidity 
furictional test and the  specimen was .rejected on FARR'Tag 
D-21248, dated 16 ,August 1966, and returried t o  t h e  vendor. 

Upon r e tu rn  ftoin t he  venddr, t he  humidity and continuous 
. duty tests were performed.  he ''open" pos i t ion  switch 

requi're'd adjus taent  a f t e r  humidity arld an i n t e r n a l  l e ak  
. occurred during the post  continubus duty funct ional  test. 

The valve s e a t  and an O-ring were replaced bv a vendor 
representative and the proof,  flow ra te /pressure  drop ancl C ' 

- continuous duty tes ts  repeated. The tlclosedtl pos i t i on  s w i t c h  
f a i l e d  tp aperat* "during the post  continuous duty func t iona l  #- 
test qnd was adjusted. Life  cycle and burs t  t e s t s  completed 

-I- 

the pxstf.ng. 
d 

The remainder of t h i s  repor t  covers i n  d e t a i l  a complete 
< 

test.  sequence, the r e s u l t s  of which .were withtn the  required  

p&&ytera, High and Low ~ern~eiature tests were performed 
.. I 

i n  phase V and t he  remainder i n  Phase V I .  
' 

.V 7 , re 





See Figure 1 for a list of instrumentation certified. 



the ambient c 

a. 'l'famperature : 

c .  Presgure 
d .  Blectrical. - 
e. Humidity 





3.8.1 sternal, Leak Test 
- .  
- -- The external leak test shall be conducted using ambient 

gaseous helium.,. The helium pressure shall be gradually 
applied gimultaneously to the inlet and outlet ports until 
6000 - 4 120 psig is reached. 

AMS 3159 or equivalent bubble solution shall be applied tu 
the specimen to check for bubble-tight external leakage. 
Bubble-tight leakage is defined as no evidence of leakagc 
of the working medium. 

The leak check shall be made with the solenoid de-enereize dit 
3.8.2 - fnternal Leak Test ' 

The .internel leak test shall be conducted using ambient 
gaseous helium. With the solenaid de-energized, helium f -  pressure shall be gradually applied to the inlet port untli 
6000 2 120 psig is reached. I 
There shall be no evidence of leakage across the specirn* 

3 .8 .3  Di-Electric Strength Test - 
with' the inlet . port , pressurized to 6000 - + 120 psig of ?- 
ambient gaseous nitrogen, an AC voltage shall be applied. 
between the specimen body and pins A, B, and C of both I 

electrical cpnnectors for a minimum period of one minute 1 
each, There shall be no evidence of electrical breakdowd4 
The applied voltages shall be 1000 - i- 50 VAC RMS for the 
initial test and 900 - + 50 VAC RMS after the continuous . 
duty test, - .  

3 , 8 . 4  Maximum Current Draw Test 

I .  
. . - 9- - .The maximum current draw test shall be conducted with 1 '  

I f 
inlet port of the specimen pressurized to 6000 - + 120 psi4 
with ambient gaseous nitrogen. . . . . 

~he:,'s&2Lho~d of the specimen dhsll be energized w4-th zr - I T 
L*; .' MC. The current draw shali not excegd 1.5 amperes'at ad 

,arnbien-t temperature of 7.0 -, 
-. . . . . . . . . . . . . . . . . . . . d m - -  , .- --.--,-- 







, :. The test speefrnen shall be placed in a temperature envircAl- 
'mental chamber and the internal temperature lowered to - ,OoB . 
This temperature shall be maintained for 48 hours or until 
the specimen becomes stabilized at O'F, whichever occurs 
first. 

htl& at th%s temperature, complete functional tests shall 
. . 

be performed. 3 : -.-g 
The ~iipecimefi shall be allowed to return to ambient ternpel 
tura conditions.' ' The functional tests shall be repeated, 

~u~lidif3Y Test 
.. ..a 

The test specimen shsll be placed in a vented environ- 
- 

4 
mental chamber with a temperature of 84 - + 16'~. 

I 

'. Steam or distilled water having a pH value between 6.5 and 
7.2 at 77% shall 'be used to obtain the desired hwhidity, 

' . and the vc;locity of air through the test chamber shall not 
exceed 156 feet per minute. 

The first two hours of .t&sting shall consist of graduall- 
elevating the chamber temperature to 1 6 0 ~ ~ ~  and the relativa 
humidity to 95 - -k 5%. These conditions shall be maintained. 
for six hours. The naxt sixreen hours shall consist of 
gradually lowertng the hhgrnber temperature to 84 - + 16'~ 
while wtaining the relative huinidfty $at 95 - + 5%. 
The above shall be deftned as one humidity cycle. Ten '7 
complaie humidity cycles shall be performhd without intea- 
ruptionsfor a tatal of 240 continuous hours of testing. 

bt. the conalusion . .  o f  240 hours, complete functional test d 
- = -.a 

- ; &hall  be per50irkd. =+w 

+= 
2 

' 

The specimen shall have 28 *f 1 VIX applied to the soleno%$ 
C 

and the valve. pollition swlbch continuously for a tain$cmun 



and the  maximum, currant draw o f  the solenoid shal 

ps~kt&on snitch shell  correctly indicite valve position an 

minimum flow of 4 SCFM' shall be maintained while energize 

shall be performed at the cdntpletion of each 500 cycles. 

-- 
Hydrostatic prarsulre shall be gradually applied. simul- 

f wear. 

.dl; .k t r. g . m5-'--' 
2 . . - - -  . -1.1 - 







q.7: r7 - 4.4.3 ~ l e c t r i e , , . S ~ r ~ n ~ t h  Test ( ~ o n t i n u e d ?  
d.., A 

._&A :. _ . -  - , -  . ' .  
' Ope t h ~ u s a ~ n d  V M  RMS was imposed between pins  A, B, and C 

of the solenaid receptacle and the  specimen body f o r  one 

compared with the  previous reading. I 

dwC'tch receptacle.' uGing the same procedure speci f ied  above., . 
' .- 

' ~ h o t o ~ r $ R s  4 .dnd 6 show a typical setup which was co 
tebts. specified i n  parag? phs 4 , 4 . 3  through 4 - 4 . 8 .  

The m&ximum current draw test was conducted using e m b i e a  
gaseoud nitr~geri as the test media. Pressure was graduallv 
a$plied t o  t h e  i n l e t  por t  u n t i l .  6000 psig was feached. -., 

draw measured and recorded. 

8 .  The pu l l - i n  voltage test was conducted using ambient gas-; * $ 

$ eous ni tragen as  the  test media, Pressure was gradually 

YL .- d 
. .  % 

8 applied t o  the  i n l e t  por t  u n t i l  6000 ps ig  was reached. . . 
-( :- 

$ 
i A DC voltage', gradually increasing from zero VDC, was 

4'- .- 
. , - i applied t o ' t h e  solenoid ok the  specimen u n t i l  ac tuat ion - 

2. ' s '  . ' , I .  occurred, The pu l l - i n  voltage was measured and rec0rded.J 

The sblerioid voltage was slowly decreased u n t i l  de- - 1 -  
actuat ion occurred. The drop-out voltage was measured - 1 

- 

=< B - i  - 
and recorded. Ig- 

- 4 -  . $  



- I ,  ActuAJion -Time Test 

my- 

': Presgizire conditions described in Ra-ragraph 4.4.5 were con- 
tinued for the' actustian time test, 

The solenoid. of the specipil 'was energfzed with 28 VfX: and 
ac=tmtip,n time melrkured and recorded lon an osc5llogrsph. 
The 'voltage was then rmovad and de-actuation time measured 
and recorded: ,.  his test was accomplished a total oi? five 

aa. 

Swi$eh 2's -. , . ::-I 
condit'ions described in Paragraph 4.4.5 were con- 

. : '-7j 
tinusd for the  valve ppsit ion switch test. P 

e of 31 MC w - s  imposed on the common lead or the 
sktian &kch reaept9cle with a controlled current 

,'Phe.voltage across the normally open and normally closed 
~tmtqcts  W ~ S  aooitorod w i t h  tho solenoid bat$ energized a d  
de-energieed ' to  verify proper operation of the valve psi- 

The test apedmen was visually iinspectdd for evidence of 
failure or damage. , .  .. 

The f tav- ~ake/pressure drop test As conducted using 
ambierit bdaous nitrogen as the test medla. 

Pressure drops acroSs th 'specimen were determined for 
inlet pr.esiuiak sn,d flow rate$ specified in Paragraph 3.9. 

.The specimen was vtsually inspected for evidence of failure 
or damage. ' 

~ h o t o ~ r a ~ h s  7 end 8 show a typical flow' rate/pressure drop 
' t i s t  set*. ~hocogkaph 9 shars the t e s t  instrumentation. 
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. . ' . . , a  . . 
~ k ~ 1 0  .? - : .. - ~ ~ c l e  ,-st ' (Continued) . # 8 

A, -, - - . 
a-* .t The test setup provided the means to supply nitrogen pres- 

' . 
sur? 8s required and a_method to alternately energize and ' 

dbr.-rgize the soLenold at a cbntko,lled rate. 

The gp~scirne~ $ ,  was 9.ubSea.ted fv 2.500 operattonal cycles b%% 
6 0 0 ~  p&ig. of nittogen applied t o  the inlet port. 

A coniplste funct&o.nal test, as detailed in paragraph 4.4, 
was p e . ~ P o m ~ ~  at 'fhe itpnclusion, of eacb 500 cycles. 

The Bpecimen was vi'.su&lly inspected for evidence o f  
fiilure .or darn@&. 

) - ? '  

2 ,  
; $ , ;  . - Ph@'pgrqph ,El sboy8  he specimen in the life cycle setup.* 

-,*** I 6 4 - f 
; .  . 
' . . I ,  " . ..uw . 7  - - - , -  . -. 7 , . i t ; .  

, A> . - Th& bursti t e s t  was cbadqcted. using hydraulic fluid as t h e  
2 I . 1 . .  
* .  . "+ t 9 s t  . I .me$ia. 
. . 
r,':c :. . *... . ' PT+~-@&< was . ~ a d u a l l y  5 incteased simulkaneously to the . 
::A:-: . :;: W h t  a*'. osuklec pbrqs mtil  24,260 psig was reqched aria' ; + Q ~ ; P  ,,..+ .. ,bJ ;or .. - . . .  , . .  --. - - . - .  - 
.:. . ..:' . . .  ' 3n&fn'Ea'ir16,*d,' for hvkg tltD6;- miriutes . . :,k. 2: .,: ' 2  - - 

> ; t .  , ; 
->-%..: .-..t:.. , . ,+ * ,  wl e p h m n  -was pistligly inspektpd EOE evidence of 
;',<: . , .*>, .- ';.. -$&.fa-i$&';&s darnmg~, 

3 4 Fy.'j - 
..,k,j.> + : .  , *q.;. ', ' - 

- b~fib.tcrgfji$h.12 ah@p the :specimen in the *burst -test setup; :?%?;.& * t , ,Z 
' '.'I.- . - ' " . .  pb't;o%r,eph '14, shorn t h ~ ,  Burst test pressure panel. 
,*-i:, .+ , . I . .  
' '-. .C . ' . . ;Y , . 

4..+~:. P',T a! - , , . . . p o s t : ~ t ~  r hap- . , 
p?;.. ,: s 2 .  .. ' 4; . .  - -3 * .  

I.. 

t,egt sphciweq v(ts dish-?&embled .and inspected for . 
v .  

, . . .  - - .  ' ~ C & B L V ~  @r .wear: Phptograph 15 was made prior 
, r .. . ?. to Cw*s&mb~$; b 

r ' ,,'I 
. a .  :, 
, :. - .  





Results of the low temperature and ambient Functional Tests 
will be *fotind in Figure 2. 

. . 
$,a. . Humidiz Test 

Results o'f the4Functional Tests foliowlng 240 continuous 
hours in a high-humidity atmosphere will be found in 
Figgre 2. 

t 

' 9  : - Continuous h t g r  ~Tes.t; 

The valve pos$tion switch gave proper indication and the 
current draw of the solenoid 'ranged. between 1.46 and 1 .l2 
amperes throughout the 24-hour period of the continuous 
duty te'st. 

Maximum current draw of the solenoid was 1.32 amperes 
during the 25 actuatianlde-actuation cycles following the 
continuous duty tes t ,  The closed position switch indi- 
c4t.d the specimen was da-energized continuously and was 
ad3 usted following the post continuous duty functional te 

%if* cycle. T.~S 
I - '. 

- 

:il 
:' : j The speaimen aompleted. 2500 actuat:ion/de-actuat ion cycles 

without LIT indi~~tign of damage or improper operation. 

,Results of the functional tests performed at the completion 
ill be found in Figure 2. 

; 

specimen after pkessuri$atkon to 24,200 psig . 
3 

ection revealed no distortion or damage to the 

I 
; '  . .. - - . <  -- . .* -4 - *  4 9  

2 v .-. , , , Upan completion.-of testing, the specimen was disassembled 
inspected, and photographed. There was no visible evider 

I 

of damage,' 



+ 0.5% F.S. I 

9-28-66 + 5% F.S. 

C e r t i f i e d  per 





FUNCTIONAL TEST RESULTS - 
(Continued) 

Functional Test Series 

Pre Continuous Duty 

Post Continuous D8uty- 

' After 1 0 M  cycles 
After"1500 cycles ' 

After 2000 cycles 
After 2500 cycles 65-70 . 23-28 

4.  The specimen ''open'' position switch operated continuously. The switch 
was adjusted for proper operation per A3-860- instructions. 

5. The specimen *'closedt' position switch operated continuously. The switch 
was adjusted for proper operation per A3-860 instructions. 
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Run No. 

v 1 
2 

3 
4 8 

8 5 
f 
-5: 6 
E 
5: 7 
8 
L 8 
X 
Q :; 
8 
I 
R 
R 8 
a 3 
$ 
8 
f 
8 
$ 

$ 
3: 
f 
f 
8 2 
$ 
3 
g 
::: 
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FLOW RATE/PRESSURE DROP TEST DATA 

Inlet Pressure GN2 Flow 

(PSIG) (SCFM) 

f 
Pressure Drop $ 

k 

(PSID) t 
2 































































r .-"p;<;, ,̂ ," ESD-2 ( 1  f-;s) 
. . . - . -" *.-. . ,<,1,*- r...i;,, . >*lsr;Y - .  ->- --; -.---- ---%----.-" "Z - t  - ; <-;;-. :-*- s.*a,;--.< --- ----..2 '. ".*: ..-l.i--aP:. -4 - I-.---. - . I='=- -,lil_--P-- .*- .? - - = - ' 

- s =  
'i fli F ! SOUGCAS A I R C R G F T  CO, I N C .  

L QUAL.1 2-'icb$-liaPJ B 
MiSS!L.C 8 SPACE S Y S I E N C  P i b i S l O N  1 -- q - P P . - 2 , g s . -  ; 

SfiNTA H O N ! C h ,  C L L I F O R N ' A  I s i A I C. rjl k t .4 i 
5 . .. . G 

^ .laL7-, :---- r̂ -sl .uiric***-a>2.L - --:=_ ili-.-w.>.-s. > .->:- :-- ?-%- wL:&~z.*7se X %.*T16b.1.>l% *>:- _3-Cr2?c=zr - -.--.- I -r.- ,-I^=- .:=-'I------': :'5-"--- - ;-'-zLp,m.: 

-. . .-, . .- <,*-*a7 --.- :7...7-: .-....---...=,. zmzz pz &?S*AZ .d.,>. =az%*:G:s=:,~--*=.x : >:-s-;r *.~ s . ~ Z  ~-~+~~-~:..=:~-z-=: ~.:?-F&W=W<FZ".~ e =>~~z,~z-=~.~==s'-z~z= -c= -:- -- 

PART NO. 
TEST ?LAP< L I N E  - 6~10.3 >~j .g ,  1/11 T;:CFL, :;OL-EJ:,ICII:L: \?iil;VE i_lisg815 - 5 ITEM T i T L E  

8 
ENGIfi:EEGING RESOLUTIONS 
A k D  CONCLUSlOPJS 

E? -kD ~--[-2 ,,(, .is..s - ~ e r . f o ~ ~ r - d  per Test Control. E?e.?ring 9_TO0432 "3". The 
test results obt;nj.ncd and. pesentecl in %:re at-l;ac:k-,ec% ret~ori; a r e  not 
Lot~l.2.y co:iclu.si.?ie. As ~ i I I L  he noted, s e v e ~ a l  test anormlies r.rere 
yeco~dec?.. Elcctr i .c~: l  and ~:es~iC:j~:~s.c trine ~lnoza.lies were atJiribv,ted. 
J. ' 0  a tk._ernal ~ x y e n s T o u  of ti?c !.<carts PLxsh-i?od. The psh - rod  t,ras 
lficd-i.ffe3 and t h e  .j.nTt was re- ldent- j f ted as !~S9815-5~?. The re- 
mai.cfng t e s t  :~fic.'~~3,l.ies br2r.e a.ktl.'ibu%ed i;o I:?ecicqu.ate irend.or qun'l.i%g 
colr2s:c?l. which 1:a.s su.bsequeyi.tly bee11 co:rrecte&. F~~rthe:-xo~?e, th is  
",yii<: ::;?ft aid. its v.orS.ous o ther  ~oiii?igu:r~@i0135 liave prf02';~ed. 
satisf'a&.crI;.JI;: 5 _ . ~  nixaerous a.pplicati_o~~s ir? rclociels DSV- 1;". 1132 ai-?d 
433 du r ing  Zauach operations of Saturn 201, 202, 203, 204, 501 and 

m-- 50'. desfgn and Iosb~icatioiz concepts of t h i s  valve have  been 
pL:i-clle~ pro3;=n 8 s  e.i:-',dcnced by s.2.i;isfactory complet2oris on s-Lz?ilrr 
3 i . n e  items such as X-30CJ X-30t X-38 and X-124. 

( U S E  C O N i l Y U h T I O N  SHEET A S  NECESSARY I - --- 
STATEMENT OF 
QUALIFICATION 

aased 03 Q,ualificatfon Test resttlts preseded in the attached re:13i,r-5, 
the s ~ c c e s s F o l  usase of this typ? ucit i n  the f i e l d  and by its 
s im~] .a r i t y  t~ othnr qualified vi;lves ES noted - aSrJve, it Is the 
conclilsior~ 0:' the kvglas Aircraft COIIIFE~Y, Lac., that the  sbove 
iterr i s  qu~ l i f i i ed  fsr use as inieaded with tie Seturn S-TiTB. 




